significant differences in the moments of arrival by changing the position of the electrodes up and down the two nerve fibres. Whereas the mechanical record (isotonic and isometric) show no noticeable differences and the inhibition was complete for any position of the electrodes, the size of the action currents varied from being quite unaffected up to a reduction of more than 50%. The figure shows the relation of the size of the action currents to the position of the electrodes. We cannot discuss this very interesting result here fully, but want to point out that this is evidence of the existence of two separate inhibition mechanisms, one which works directly on the contractile elements and another influencing the action currents. It is at the same time in support of the view that action current and contraction are separate phenomena.
This latter point is further illustrated by another result obtained in the same series of experiments. The action currents of the abductor show, like those of the slow contraction of the abductor, an increase in size up to a certain maximum with continued stimulation. When the impulses are so timed as not to give a reduction of the action currents during inhibition, this growth goes on though the mechanical contraction is inhibited; when the action currents undergo a reduction, they as well as the mechanical contraction attain almost immediately the size which they would have had if no inhibition had been intercalated. From this we draw the conclusion that the facilitation processes in the muscle, caused by the repetition of the excitatory stimuli, go on notwithstanding inhibition. Photosynthesis as a function of light intensity for Cabomba. Photosynthesis is in terms of cu. mm. of oxygen per hour per 100 milligrams wet weight of tissue. Each curve is the average of five similar runs. The photosynthesis scale is correct only for curve A. The others have been shifted downward in order to keep the curves distinct: B by 0.2, C by 0.4 and D by 0.4 of a log unit. The carbon dioxide concentrations in moles per liter were: A, 2.90 X 10-4; B, 1.31 X 10-4; C, 7.87 X 10-6; D, 2.05 X 10-. White light was used and the temperature was 25.3°C. The same curve is drawn through all of the data and is from equation (1) . from Warburg's carbonate mixtures using the potassium salts. Potassium bicarbonate was used to obtain the highest carbon dioxide concentration which was estimated from its pH as determined with a glass electrode. In making the measurements the buffer solution was changed as often as necessary to prevent an effective decrease in CO2 concentration. Light was furnished by a 500-watt projection lamp in conjunction with a mirror and optical system so arranged as to give at the bottom of the manometer vessel a maximum illumination of nearly 300,000 meter candles (Lux). The intensity was varied with neutral filters made from photographic plates which were calibrated in situ with a Macbeth illuminometer.
The high illuimination enabled us to cover an intensity range of 1 to 1700, the maximum previous range having been approximately 1 Emerson's data on two strains of Chlorella, one of high (open circles) and the other of low chlorophyll concentration. The lowest points represent readings below the compensation point and are of low precision. The same curve has been drawn through both sets of data and is from equation (1) . differing in slope and inflection result from changing the exponents in equation (1) . For example, KI = P/(APmax -/ (2) yields a curve which is almost the same as in figure 1 but differs slightly in the rate at which it becomes parallel to the log I axis at high illuminations. The three upper sets of data in figure 1 fit equation (1) with better precision than (2) , while the lowest set of data fit (2) somewhat better. Since no certain choice is at present possible, the curve for equation (1) has been drawn in all four series. Exponents other than those in (1) and (2) are definitely excluded, as for example, in equation
used by other observers. Figures 2 and 3 give some of the data of previous workers.7'8'9'10'l1 The curve for equation (1) (1) Figure 4 presents the rate of photosynthesis as a function of carbon dioxide concentration for several different illuminations with Cabomba. The curve drawn through the data is the one used in figures 1, 2 and 3, and is from equation (1) A. The data of Hoover, Johnston and Brackett on young wheat. The numbers on the curves give the light intensity in foot-candles. B. Warburg's data on Chlorella. C. Those of Emerson The fact that photosynthetic rate is the same function of both carbon dioxide concentration and light intensity argues for simplicity of the kinetic mechanism. Still, the presence of a fractional exponent indicates a complex system. Squaring both sides of equations (1) and (2) eliminates the square root, but intensity and CO2 concentration now enter as the square. This may indicate a chain process with perhaps more than one light reaction, and would be in keeping with Warburg and Negelein's discoveryl6 that four quanta are necessary for the reduction of a single CO2 molecule.
The kinetic equations of Arnold, of Baly and of Burk and Lineweaver, all reduce to equations identical in form with (3), which we know does not fit the measurements. Arnold has not attempted to fit his equations to the data of intensity and carbon dioxide concentration, while Baly used only the intensity data of Warburg and did not obtain a satisfactory agreement with them. Burk and Lineweaver used Harder's data, which have so high an experimental error that they are not critical. The fact that the data here presented, both original and from others, do not fit the equations derived by the above investigators provides a specific criticism of their equations. Our own equations (1) and (2) are to be considered as purely empirical descriptions of the data; actually they are variants of the general photostationary state equation used by Hecht17 for the visual process, and may represent basically the same ideas. However, no matter what their derivations are, the equations primarily describe the measurements, and can be used as a criterion for the validity of any theoretical description of photosynthesis.
A more complete discussion and the details of this work are expected to be published in the Journal of General Physiology.
'Franck, J., Naturwissensch., 23, 226 (1935) .
